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(57) Abstract: In data prefetching, there can be a 
case where previously accessed data becomes useless 
and the memory efficiency declines. To control data 
prefetching for an area where data to be accessed 
sequentially is stored and an area where data is not 
sequentially accessed, a memory is divided in areas and 
a register is provided forjudging for each area whether 
data is prefetched- or not by a memory controller. A 
mode register for the area where data to be accessed 
sequentially is stored is set in a prefetch mode and a 
mode register for the area where data is not sequentially 
accessed is set in a non-prefetch mode. Thus, the 
memory controller prefetches data only in accessing 
the area where data prefetching is necessary, thereby 
improving the memory efficiency. 
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i^B S_i<7t-hT7'J7i -vf Rl§fJSeS«^ J UG*uy- 
h T S) 4 A\ Xtt, 2)JtUS54©Jt^i^m^#HITA<7^-hT' 
/'J7i7 W§¥«J5t*Slfl{s*t J UG*<7"9--h, fr^fttt 10 1. 
1 0 2, 1 0 3. 1 0 4 (D^f ft*®ft»T* U » ftfci^C P U 1 © 
ADDRta«EO«ii:J:tJR»|lltf-**'7U7x';f Ai>7 7 6 

c-t? KsnTVMii^ffltsnfe**. © ^ 1* ft * t? £> s . cpui 

# »E * & t 7 - # *< 7 'J 7 i V f- v 7 r 6 C -b -y h $ tl T H 5 jj* if 9 
t± , 0!l A l±\ Pi »ft K *«ft« 1 0 2 T? & fttf . 7 K V 7. y 7 7 5 5 
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®mt7 k u t> tctesa $ nt ^StttfT* '7 7 x y ^ A y 7 7 6 CR'i: -fe 
S> 'K»T?*<5 *£T5 2MC «fc »J fflgiJt 5 C t # 5 . l*jgPtt®*< 
& 1 0 2f*nii\ 7K1/X^7 7 7 5 5 0it7Fl/^t7h'M 
^f7 7 5 5(0/Tt7 K 1/ * © # (C $ $ ft T ^ 3 ffl ft t 7° '7 7 

x y ^ ^ v 7 7 6 c gt tc -t ? h m n h -5 *^ o «k y w so t & z t a< 

6i:ty MX*8*>, X fi % ttfil 0 5Tr-*^'J v Kfllf DV*« 

A'j 7 7M.S5.5 3 l±, fffl&attffieilffi 5 2 <D A8(*ffi&*1-tt8 
STt, CPUH^C7h^2/UADD R ©Tffi 4 tf y h i: , 
Jt«»54©Jfc«|S*ft*HITi:fcA;t}i:L. ^'j7i?f/»7 7 
6i:r-nt*; ht5y | J7iyf;<y77'ty hit PBSETt 
tb 7J "b U I l©Hi*ji^m^OPSELS:ai*t'5^S7'ny^-e 

fit OPSELIi/'J?!'^ T5fcI»tS U+'Vi'a^O 
©x-*MKtt&LT0^e>3©4o©<t$:}f*>, {§ *i H I T A< * y 
-hLT^S^^O&ai^tS. f^H I Ti ? 7t- h Ltv>5 

7KUZ^7.ADDR(DTffi4e-v K&x^-KL 
t * . W » IC » /^lyf^'^Tt^lfPBSETI,, 0 *^ 
3©4oOl^^ 1 ttll«ST©|CJ:"J, ft Si fif 9 ffi 5 2 *<» 4 
ICttll 02U*5Jg^ttl. ttfifflS5 2i<Jg4g®tttl 03 
T- £>SJi£(C{J 2 , #J8MgP5 2j&<3i4|a©:|*S&l 0 4 "C £> £ if £ l± 
3, * L T ^*l»fl-©l*!lS©ii£t;: ti 0 J7t- ht5. 

■C * S . tt » 1 1 0 [± 7 4 K Jltf. m T* * U 7y7xyf«||fl»5 
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^e^jglftM^R E Q £f#o T^*tt«*»1-. 1 1 1 tt\ ft 7 K 

U-X7?-fe7.1*St£*L> C PU 1 ^67^t7$nfc7 Kl/*i::**(5 
tSDRAM7©RAS7Kl/^&7 HUX^^ACH)* U 7 K 1/ 
^tHMf RAS_*7t-ht5ttlt'Jb5. KB 1 1 2 14, 1 
@BO?iJ7 Kl/X7i'tXttI^il > CPU 1 i^7^-feZStit7 
H^i:MlStSDRAM7 0CAS7F^S7Kl/X^^Ai:Hi* 

113, 114, 1 1 5ii, f nf ftyV7i 7f i:,t 'Jftffltffo 
2@S, 3 ® g , 4Bia©tf7Kl/^7^"fe^tt»S:*LT^*. J* 
';^-^>-9-4©S3S8^®t4^^1 1 1 0*6tt» 

1 1 1 ^©3I8*frtt, iB»ftREQ©7t-htJ>5. :iiCJ:U 
DRAM7A©7^t^*<ll»Jft«. 

tt tt 1 1 1, tt 1 12, ft ft 1 13, ft ft 1 14, « ft 1 15*6 

D R AM 7 07 ***B»l«#ttiltS*e*® *. 

fig 1 1 2 K <,> T tt , DRAM707?-fe*lltlB*««i§Lfc»i::, 7 'J 

7iyf7i'tAlf PRFi?7t-KT v>ftMS§ 1 1 2 * & 

1 1 Z^M&L. 1 2 * 6** 8S 1 1 0^31^7 

3 . BP *> > DRAM7i>ef-^ 1 •37?t7Lf:i, /'J7i";f 

# J§ £ ft T <^ ftte\ 3I£]|?&#IrII;RAS7 Kl/7v©TI*5feK*Mai: 
45r-^©CAS7 KW^fcajALT. 1 * \ v is 7 4 ^ ft <» t - 

* c Jt L «« L T 7 * -fe * t S K fc s . <e . 7* - * /* U * K M 
DVIi, CAS 7 K U * # & # $ ft D R A M 7 * 6 * ft £ ft £ x - # 
^■tLT lf-**©7?t^i^7tStt»l 1 2, 1 1 3, 1 1 4, 
1 1 5^^fflttgA©l^©Ri;7t-h$n«„ 
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^f-* - h &*t. m i a cdc p u i rv * =e y 3 > h n -5 2 ^ 

£ L , CPU10CSO_i;J;otIS;^nSDRA Mf v7<D7 K 1/ 

^«siB»c*f*i-**«(ttT. cso_f«tff^, tttntt-e&s ) 

tt, /'J 7 x y*8±*- K » C S 1 _**tt7*y 7 x y^RTtl^- K 

ttC^IC CPUlli, C S 0_«*©7 KU*ADDR 1 C7*V 
^t5%©itS ( BS_, C S 0_t7t - h L, ADD 

RtC(±7 Kl^XADDR 1 £ tU 7!j t & . ^t'J a > h 207'J 7 

x -y ^tt&frSgS 5 (i. AD D R 1 <Dt-$ *^«T* BP *> x 

-^/UDAT±ff-^i<IStS^TWA I T_&7t-htS, 
(IKflC^^'J i/->r 4 CREQJ;7t- h OX, 7^-bX©»4?: 
Sift-*-*. z.<om. CS0_«^li, 7' , J7i^fS±^-Ki:StL 
TV^Ct, T* 1 ;?!'^ 7^t^Sf PRFIi7t-M*^. * ^ 
'J * - >r > 4 tt , CPU 1 ^ S 7 7 i: X £ *l 7 h'U^ADDR 1 fC 
t £ fx 7 K U * R 1 £7 KUX/UACIUA L . RAS_fe7t~ 
ht5. fttc, ADDR 1CJII7 Kl/^C 1 tTKl/^/UACHlAL, 
CAS_J7t-hLTDRAM7i;Mt57^t7>7Hl'7>^lft 
S . :©^t'Ja> hn-7 2©i#i:iU DRAM7liADDR 1 (C 
»l£t5f-^D 1 & ^^Ur-^A7>D{:{li7JtS. * C X * =E >J :> 
-nt4tt/tiJr-^UDi:r-^D 1 *< & 7J $ *l * ^ $ > ^ 
X*, 7i7fttlfIf3i6i;r-^AiJ v Kllf DV&7t-ht5. 

7"U 7 x ?»f-tt8IM» 5 1-1^ x-* * 'J v K«#D V*<7"9-- K 
$ tl I. <t JC J; »J , K«§WA I T_&iy- S L, -tr b 7 # 
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1 niCPUlC/Dt^r-^UDATi:, ^'Jt-^UD 

\z & 12 s nx s x - * d i & m * -r s « 

fti:,' CPU 1>CS l_S^t©7 Kl/XADDR5i:7^t7tS 
© 1" £ . CS 1 7 'J 7 x -y ^ "I IB - K »C §8 £ L T <^ £ <D 

T?, ^^i-yfttliSfiSiBliPRF&Tt-htS. 
> -9- 4 li . 7 KUADDR 5 © *f j& t 3 7 5 £7 KVX^ 

^AJCtB^U RAS_^7t-ht5. B. ^ T . A D D R 5 IC *f j£ f 
3 ?U 7 Kl/-*C 5 5:tBALCAS_£7t- hi" £ . C©B#PRF#7 
tf- h4*iTV**-feat>HC 7 K U 7> ^ X A i: C 6 , C7. C8tlft 
ICJll^L, CAS_=fo*5U7KU7.©ai^«CJtfi?LT7-9--h/*y- 

htnttcttusgt. :;t, jij 7 k u ^ c 6 li , jutkuxcsci 
miH/fc«-c*y» c 7 tt c 6 c i in * , c 8 « c 7 ic 1 in # L fc * © 

•C*So £ fe , If7 S^^R5t?J7 KU^C 5(:Ml5tSr-^i< 
D5t*U. *5 7 KWXR5i;?iJ7KU;*C6(C#f£1-£x-#a<D6 
-eS>U, ff7 Kb^R5fc?iJ7 Kl/XC 7i:«l5t5T-^ *<D7t* 
»J » ft 7 K U X R 5 £ ?J 7 K U X C 8 tC 7 3 x - * D 8 T- £> -5 . 
^ LT, :H^t-;J!D5~D8 IT * * )X ¥ - & * 7> D tC Hi * 

C S 1 _**fc7'J 7 x y^nTfcE*- KICKS C©CS1_ 
M^tc^i^-rS^^-^^ — <5i^, BS^J^fTfJ^^tCfflVNS^-iStOJ: e> 

&IC, A D D R 5 JCi^^TADDR6 
IC *f7 £> 7> -tr 7, b £ Rrtl*<S^ . :®ADDR6©ff7 H 1^ 7. it 
R 5 T? * y . ?J 7 K U Xti C 6 T* £> -5 . ^> * »J , AD D R 6 i: J}(5t5 
T-^liD6 T'"* »J . iECCPU 1 *<»i:add R Sl^i't^f St. 
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C © x - # tt $ K D R A M 7 *n £ # tti L 7" 'J 7 x *j * >\ y 7 7 6 tC 
ft* LX*3 fc©, CPU 1 IC 7 X-Y >f§*f W A I T_J7t-ht5: 
t4<^nt ^7.lcD6ft{li?Jl--S3i: *<nr#gK ft 3. £ £ 

IC C S 0_*J*C» LXIi, 7* 'J 7 x yxftftftfrfcft^fc©, ^ ^ 
iJf-^/UDlCD 1 & til*UT^eD5Sai^-r-5*T©^, DRAM7 

o * U , ff fc C *M ft * =E 'J 7 * "fe X U ft 
nfc*, D R AM 7 ©»**«-rt± i'XTAiflEfflT-^iUIIA^ 

£1 ± © Wi 91 C V% T fcfc , f?/-bl/^ hlfliDRAM7 % pfi fiL <D ffi 
t£K##J Ufc&K, CPU l^^ciDT^-tT.^Ctie^tJLfe^^^if 
C C *t T 5 7 £ -tr 7. ft (D * £ IS SO t £ S * X* ffl X £ # » x v 7 "fe V 
>? HI # ft * © © & Bfe X $ X , ^t'J Sffi^tSDRAMf 77" 
3 # ft E S'J t * «fc "5 C M ^ X <fc n . C © H £ , ;* * D x -y 7 g tc 7" y 

7 x »f <D*ff/**(fft«lPt4ii:cftS. i*i»c «k y * =e yfltjA 
ic it? u 7 y 7 x v x © M IP ft ft -5 z. t *< rT tt t * S". 

»6B»4,S51BaT?KWLfc : E-.Kl/S?^*8©RSft*R»C7^-fe 
^U:7 KUAfcjBCfcKftl? e>«tlft#Afc&«S©B!BX*S. C© 
H 5S © ff2 IB X it 7" U 7 x y x « ffi § a 3 5 © F>9 35 tc, =t — K W t> 7> # 8 
©ttft*JEt*7i»'t^fia»7 0 ft#*.T^S. 7*-fe*fi»»7 0 

. f -y/t Kf S 0_, C S 1 _ , CS2_, A 7. 7. * - h 
S§BS_, * LTJfc*tt*MH I T ft A At U dJ*fcLXx5/7' 
tl/^hl^CS0_, CS 1_, CS2_ca#e , **'E— Kl/$>*4t 

8 ©{fift thfftt 7 hi" 3 MX £>3Set 0 , Set 1 , Set 2 ft ft 
i: 'J t 7 htSlfl-i SRset 0 , Rset 1 , Rset 2 <£> ^ -f tlfr lo^7 
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nT«*Sft*. 88Btt*ffc7*-te*«jei*«7 1 0 ft ft £8891 1 

sfe«?)0^iiii^0X'i)S. a«7 * -t *m%.mm 1 1 ©«jjgii*8Sf±> 

ft J® 9 1 0 T* & S ig SJ IC 7 <7 "fe 7 *<fT ft 3 llaIg<DttSgT-&&. & K 
CPU 1^6<D7?-fe7#§3#}£ft-5£> m®7 V ltz7 K U 7 i: 
^@7^tXtS7KbXt *<T& 4 fcf y h&Bfc^T-gtLTV^di; 
^UT^5HIT|f#7t-hU^T, ft *^ , M 0 7 ? "t 7 

» # > fiP^^SJ©7^-trX«!i(WIb^^ •yi'a.7'f>©$5fflT*ili^T7? 

t5. i©tttttt, i-^'J7iyftii:»l/tlJSl/T2|ll(!)7^ 
^**MT)bftfc&a&T$>£„ C©«gg9 1 ltZte^T, ICCPU1*! 
B-f y^tH hSI81i:7i'tXt, H«cUiIS7^-fe^Lfc7KU 
7£^[nl7£-fe7l-37 h>^i < Tfi4lf7 h*»^T-»LTV**£ 
fcHtHI TifA'TD-MTi^i:. «S9 1 2 3 0 

S7*-fc*#8iHcs&i--5.> ^otttt»±w%a*-»ig©7i'-tex*«rai; 

^U7xvf IBcSLTtrfeftfcttB-e**. 4 fc *« 3 B B 7 * -Ir 
7#a£K:3I#-r **fr*«*fi: L ft ^ C P U l ©7 * -tr 7*<£ C 
®T? & SttB 9 1 OlCl^tS. & 9 1 20*«3|l!i7*-fe7'l*» 
ICfeV^Tt, TO* C , C P U 1 A< |el - 5=- y 7 -fe U * h ffi P«3 fc 7 * -fe 7. L > 
H (C , HI T«^*<7"9-- MXV^t, ttftft 9 1 3 T? h Z> MU 4 HI S 
7^tX*»CWL, ft® 9 1 3 tcil# L ft C P U 1 (07 0 

-b 7a*£ C S 9 1 OC»#1-«. 

ft S 9 1 3Tli, CPUli«7?t^fell»t4i:ttB9 l'OCIS 
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^HI7 1 li v 7*U 7 x 5. 9-.qTtttt'« P F 0 N 47t- hi" S. S fe, 
tt® 9 1 13U±tt©9 1 2 fret*® 9 1 0 (C jI # 1" -5 B$ K , jli$7 7 
■t 7 1 tt, /ij7x7fiit^PF0FF&7t-ht5. 

BP*.. Uvr>37-l'>^©r-^ S7^tZLfct§, ^ © 7 7 -fe 

7 iz 7. AffTfrft fc^ y 7*-fe U- 7 h £ Fal ic H: 7* U 7 x yf-^Mfcr-* 

if fftlitPF0NJ7t-KtS*«. d T- It *U*\ %<»*v 

i/ 7 h 2 &a tc « 7* u 7 x *-a<it8&-e*s tpjsr ut, yj7x-y 

fSilfPF0FFS7t-ht5. 

K U S>7x*igftg&l!7 2 (*. BUlHl77-b7bfc^«y7*-b^7 Si 
*§£fc8tSM£#;U PFONfif jJ<7D-htSt. «»LTV> 
S 5 1 y 7 i: U 7 hm^lcW^-TS=E - K U 7 7 8 ©-fe y MftJbS 
SetO , Set 1 , Set 2 (O H 1* ft * 4 7 * - h t & . if:PFOFF|f 
*<7-9--hfSi, &&LT^.S?v-.y7*-feU7 h ft * K # j£ t * =E - K 
U S> 7> 7 8 © 'j -fe y bfs ^§T? £> £Rset 0 , Rset 1 ...Rset 2 © lr> -f ft^ £ 
7t-ht5. & fc , =E-KU^^^i 8l±-fe7h3ft5t. 7* U 7 x y 
^77-b7.Rrt^-HSr^U> U -k y htU/'J7i';f 7nxt 
Jtt-KfeSttCtta. ^©<tlC, ^- 1^:7 77 8©t&££ HISS 
C7nxlt7 HU7.©tt»CS^^T«EL, &^ •> 7"-fe b 7 h£ 

tc » l x 7 «j 7 x ^ $a a © n fx © # mi & g m m ic is ^ ? z> z. t *< x- 
* s . 

L X £ fe , #2§Bjn±j>(^ya<DRAMIC(fi£3n.S=fc©T'»i;te< . 
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SDRAM, PBRAM§, - B © * # # ^ * V iZ £ ft S IS tt 31 ? 

±i£©#lJiS©M(c fe^xttT 7 -t 7> £ fr ? 5*-* l± IH b 

ttw >*-y-7*Aft*s;:£«iVtt-?*s. ^ © ® £ ii , lits 

- & t -6 <k e> E * - K W ' 7, * 8 ' & S % t S d t C «fc U £ a T- # S . 

8&SS©l!lfe©^8ST?t±» ^f*it7'J7ivf©Rr5fe»9lt4fe«) 
icCPU l A^0f77-bl/? h M £ ffi ^ T t> 5 . '>XrAi:J;o 
T li . CPUi«7^t^tS7h^Xffl±f t'7 HCioTf »;7tV 
7 Hf^iStJD. CPU1^^7';7i9ftti«i»5AC5A 

hCJiij', CPUl®fi*t:>0ft«:«S1-£fc*«-C£S. b^t. 7 
KU7>^7>ADDR{cai7J$^-57Kl'7.x-iSf*^S1-5^rai:7K 
^r-$ y 7*-fe u 7 7- $ m & # eb Z ib © jft a ic J: tjfgi^ 

f 77tH hxHt-SlT^fei', 0!l X a 7* >J 7 x v f- # B « 3 g& 
5©t-Kl/^X^ 8$:, &^J£©ig#&&|fl1-57 KUT.US'T.^t 
L , 7'J7ivf«lfi»5i:AASn8CPU l©77-fe7L*:7 
HU^ADDR©ISt-KV^^^ 8 K & jifl $ tl ^ # ig & © 7 K* U- 
T.i:Jt$&-f£::£{cJ:U, ffilt^ X©f «Si:7'J 7 x 7f J*J»t 
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8 2 -o t 9 3 i o iz s =&- K> ^7. * 8 ti^-iUt 1 <I& 

M »Cfc y , £fc*ft£tt7Kl'XADDR©{t£©itl£*<^*S;:£K 
7 * ir 7fiJ5tgP 5 6 ICfctf S«ia*<««Uc * U , * tz V V 7 

*»W»cfe^Ttt, /^x'yf&fr^: 
•5 * =E y ®t& t . 7* U 7 x «y > & 9 £ * £ « 4 7 7 "t 7 & t * ¥ 
-* & * * V m®%: . y/tH h £ R8 fi BE B L T ^' 

7* 'J 7 x -v & fr } C t x - # t , 7* 'J 7 x -y * ~> 

iT&g&77-te7*<£fg1-£x-*£#&L£^lt£s <fc d JC 

* 1* 7"n 7*7 A©«0«a^iaS©^tC, ±T© : E-Kl/^7 > ^8^7*y 
7 x «> ^7 7 -fc 7s nTtl^- K ic¥«t>§8:£ Lx < . &JH*t£ii: 
£Sx-*#7 p y7xy5 L £*T9t^&gfc77i:7a<£fgt5x--# 

1" S 7 K W 7 £ * t x «> 7 ^ U 7 Mi ^ K ft & 1" 3 ^ - K ^ '7 7 # 

A'fintf, 5ti;y ij 7 i 7f 7^ irxSi^- Ki:-t 7 hlt=e- 
KU-^7.^8(Dfi$:7''J7x<y^77-tr7Rltl : E-K(CM1-^ < P$:^0 
M ©•» *> U £ SB » 0 T < . c n c <t »; 7" O 7* 7 A T- * nc 7* U 7 

PA±(Dnm<DBmtz ts^x & . *=ey ^ > h p-v 2 itc pu 
1 £ & & l t i£ it £ n t v^ t , **y3>Mi — ?2rt©7*y7x9 

5 L 5r$iJffllt'5^ ;: Ey->-^>-9-4 > 7' i ;7i';fttSfIS5, 7 'J 7 
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x?f^>7r 6, -fe 1/ 7 * l lli , iftr^a^'i 2 0it>(tij 

DRAM70BC*htf i<> #t>'/a>l!l 2 0 t i: ti CC P U 1 
IC R » T * J:' v» . ffiic, Jff^a^UOttCPUCSUJUJ 

wtec . iVt, 5^ - * 7 * -fe ale s n r * 7* y 7x y?-mf&zm 

£ C tt 7* 'J 7 * y *-«tl fc lb ft 3 , /'J U9f Tn^lttfelft 

fe«£T3ttTL*5x-*#tt»3ttfc**K»**7*i:*»£*=tt» 
7* 'J 7 x y fc W ± * S £ K J: U » * =e U 7 0 is * 0 & ft ± 

tsct *< «r 16 tc & & . 

i3HT7*y7xv*-|ltS4iB»-*-4w£CJ:»K & <^ * =t 'J * 7. 
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M # <D $5 IS 

1 . •/a-tyVt***) © E K gg g £ *i , yDtyf^^t'J^T^ 

fiirEjt^yttfPKBId:, 7* O -fe y -9- e * =E 'J CWtST^-feT.CBR 

»E^^y.o7 Ku^aiai-ttttRo.ffa««ic4Mi* n, 

3&77^;ucfc^T7*y7xy^£tT7^£*£&£t3c^ 
i-S ;* * 'J fglSPlgS. 

2. ttE7a*y^ttS^**y©E**?fc»iR + S»«Mfetf]a 
L . 

7 □ * y 2^ e. © 7 7 1: 7 C fc ^ T l± , WE»9?«*lc3£-3*WEl' 

^a^tttfftsanscifcfcttttfctsttfccttffljsiaE*®** 
y Htpfts. 

3. »B7V7x»ffl?at4, ll-OlBEfI«*t:#tS7nt 
v9-^ft©7^-t7.*«Sf«0 13 '» ^ ± fx n * £ , £8ff3ffttC;tt 
(Bt*W^^*€ra»«a««IC»LT7 , y7xyf-&fi^J:^ICtt3e 

SIS. 
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2 5 

u 

7" O t y « £ © 7 7 -fe fc <^ T t± , 77-fe7*f&i:fc-5Efl?i?? : 

5?97i . 3l7"'J7i 9?¥8C i 5 7" 'J 7 i 

*rE*Ma««tffirR**yc»1-*7*-fe*©IB«::. »E7*'J7 
i 5/ f ? a^T" 'J 7 i f 5 I? frJ ftSt *'7* 'J 7 x f f 1* 

3ftfcWE*^y C 7* y^xyf-feWtPt-Sfefc©!/^ 

fefll*.. 7^"t^t*7HU^*«**n**ffi««C»JEBt<5«rE 
l/'^^ICS^J, 3 §£ 7 7 ± 7 K 33 T 7" U 7 x -y ^ £ ?t 9 ^ § 

Jlfltt5/ny7?7'^ • n> hD-7. 

7. ynt-yt^fi^^ 1 ; Aj^tXtSIS, *i*$:ff?7'iJ7x7 
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f- ft ft $ mm ft fit * & * ,=e u « fp & ■ tc *? it s * =e u «n «p xl a t* * t> x 
fiiT.©»aft«i^*. 

we> =t y ©«a««auc, 7^-t^*«fit)*ifci3»ft* , >>hts 

»afc, 

ra-©ffirE«a««c»1-S^n-fey-9-^e©7^-fe^* t W3£©ia»* 

ft±fT*>ftfc 'i * fttaajtaaaat ; 

©«fta»flfa««C»UT74'-feX3ft«fftenfclR»C«:7 , ';7xy^ft 
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